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• The goal of the STREETS project is to develop a 
smart, next-generation traffic management and 
control system. 
 Serve as a framework nationally for deploying 

similar systems in small urban areas 
 Reducing wear and tear on major corridors
 Reduced congestion 
 Improved travel times
 Improved safety
 Reduced emissions
 Enhanced system monitoring capabilities
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PROJECT GOALS

• React dynamically to events and congestion detected/predicted by the Micro-simulation model and 
proactively change signal timing based on predicted traffic flow data while disseminating 
congestion and alternate route information for motorists. 

• The ultimate deployment of STREETS will cover fifteen (15) corridors with 72 primary signalized 
intersections and an additional 48 secondary signalized intersections within the City of Dubuque. 

• The deployment includes:
 First-of-its-kind, fully-automated traffic control 

program 
 Utilizing AI based video analytics to collect real time 

traffic conditions 
 Simulates future traffic conditions (based on real 

time modeling)
 Automatically adjusts signal timing for maximum 

efficiency during unusual events or traffic conditions
 Provides travel times along the major routes in the 

region to support dynamic routing. 



• Base ATMS Components
 Map based monitoring and control
 Event Management

 Automated Responses

 Travel Times
 DMS Control

 Administration

 Health monitoring of infrastructure

• Dubuque Advanced Features 
 Full centralized traffic signal control

 Automated Traffic Signal Performance Measures 
(ATSPM)

 Utilize Video Analytics & Arterial Incident Detection

 Real time Modeling integration

 Public Web Site
 Responsive web design
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ADVANCED TRAFFIC MANAGEMENT SYSTEM COMPONENTS 



Sensitive / Confidential / Proprietary 4

VIDEO ANALYTICS 

• Used to provide:
 Turning movement 

Counts
 Queue detection
 Stopped vehicle alerts 

just added 
 Can also detect 

vehicle types and Ped.

• Internal processing 
 Number only limited by 

servers and GPU
 Models can be trained 

• Can integrated third 
party also

• Counts feed into the 
model
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ARTERIAL INCIDENT DETECTION
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ARTERIAL INCIDENT DETECTION 
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AUTO RESPONSE 
• Auto Response allows for a flexible way to 

provide specific responses to specific 
conditions 

• Can simply provide notifications or drive 
responses 

• Series of “and” and “or” statements set by 
the users

• Can be 24/7 or set by time of day and day 
of week

• Set up ahead of time and implemented 
automatically 

• Sample to the right simply generates a 
congestion event for notification when a 
travel time is exceeded for 5 minutes
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REAL TIME PERFORMANCE MONITORING /OPTIMIZATION
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DUBUQUE ATIS WEBSITE

• Map based 
• Events
• CCTV (Snapshots and 

Video)
• Select what 

CCTV are 
displayed

• DMS messages
• Travel times
• Colored congestion 

segments
• Links to other sites



Operational Review and device placement workshops
Operational Review of STREETS (Workshop)
ITS Devices placements (Workshop)

Communications Assessment
Review existing requirements/agreements
Review existing inventory
Review future needs
Develop Communications plan

ITS Device PS&E
plan sheets 30% and 90%
Final PS&E
full DMS and DMS inserts
4 DMS signs, 9 VDS stations and 4 CCTV

System Integration 
VPN installation and Set up
Integration testing 

Training and documentation
Full set of system documentation and training material for users and administrator

ITS Improvement Assessment Plan for Interstate Bridge Detour Routes on 
the Mississippi River

1
0

I-35 ITS
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FIELD CONCEPT

A1 (EB)

• Designed to balance traffic
• Leverages existing communications 

infrastructure 
• Optimizes use of existing CCTV through 

Video Analytics

21

17

15

19

• Two full DMS and Combination 
signs 
• Automated Travel 

time displayed 
continuously



• The STREETS solution uses Parsons iNET® ATMS integrated with Aimsun Next. 
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INTEGRATED MODELING HIGHLIGHTS

• Live model predicts near future traffic (i.e., 15, 
30, 45, 60 minutes)

• Integrates travel demand modeling, static 
and dynamic 

• Constantly compares the forecasted 
results to the future observed

• Unusual traffic conditions detected by the real 
time model and/or events manually entered 
into the system.

• Potential responses are modeled in the system 
in near real time and scored. 

• The system will allow for an operator to 
approve the response or automatically 
implement it. 
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OFFLINE MODEL DEVELOPMENT WORKFLOW

DMATS Regional TransCAD 
Macroscopic Model

aimsun.next

Macroscopic Region Microscopic Subarea

Signal Logic 
Emulation



MODEL IMPORTATION FROM TRANSCAD TDM
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DUBUQUE AIMSUN GUI - ANALYZE 

In Analyze we can modify and check other time periods, meanwhile in Monitor is always 
the last prediction period.
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ALTERNATE ROUTES USED FOR SIGNAL TIMING CHANGES 

• Three levels of signal 
response evaluated by the 
model

• Alternate plans set for 
events on each segment



• Provides  ATIS, DMS and 
signal responses

• Potential signal responses 
are modeled in real time 
and scored

• Highest score is best 
overall for region

• All compared to do nothing 
for the signals 

• Negative may be better 
locally but be detrimental 
to overall traffic

• Plan B has best score in 
sample
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EVENT RESPONSE



• Multi agency regional project 

• The long-term goal is to deliver near real-time transportation 
information directly to vehicles over the cellular network via C-V2X

• First stage of 2 phase SMART Grant Program

• Stage 1 provides an open and standardized data set for integration 
and distribution for use in a prototype display for vehicle 
infotainment system integration

• Stage 2 would support filling in data gaps and throughout the 
region to provide a complete data set for ingestion by OEMs and 
other third-party applications 
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METRO DUBUQUE TRAFFIC DATA AGGREGATION FOR 
CONNECTED VEHICLES PROJECT OVERVIEW



• Original Equipment Manufacturers (OEM) are interested in 
getting complete transportation data sets for entire regions.  
 Dubuque perfect size for initial demonstrations

• Integrate the data in a  standardized format 

• Build appropriate intelligence to define distribution limits for 
each piece of data

• Develop an open interface to provide this data in near real 
time via cellular C2N connections to OEM, infotainment 
system providers, and other third-parties

• This solution will support providing vehicles a full set of 
important transportation data, when and where they need it, 
to support safer and more optimized traffic flow.

• This project has the potential to revolutionize the way 
transportation systems are managed and traffic information 
is distributed to motorists
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SMART GRANT CONCEPT
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THE CHALLENGE 
ATMS/WEB DATA FORMAT -> IN VEHICLE FORMAT

Accident Ahead / 
Object on Road

In Central ATMS In Vehicle Infotainment Systems
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USE RELATED STANDARDS AS APPROPRIATE

TIM & RGA messages:

• J2945/4 which is the Road Safety Applications which is based from the original TIM standard.

• J2945/3 would be useful as well since it is for the Road Weather Applications.

• J2735 from 9/24 will also be useful for all kinds of messages to fit our use cases

• J2945/A which deals with road geometry and attributes definition which I think would be helpful to use as well

Other standards that are related:

• Message Sets for Advanced Traveler Information System (ATIS)(STABILIZED Jun 2019) 
J2354_201906 https://www.sae.org/standards/content/j2354_201906/

• Data Dictionary for Advanced Traveler Information Systems (ATIS)(STABILIZED Jun 2019) 
J2353_201906 https://www.sae.org/standards/content/j2353_201906/?src=j2354_201906

• ITIS Phrase Lists (International Traveler Information Systems) 
J2540/2_202012 https://www.sae.org/standards/content/j2540/2_202012/

WZDX

•https://www.transportation.gov/av/data/wzdx

https://www.sae.org/standards/content/j2354_201906/
https://www.sae.org/standards/content/j2353_201906/?src=j2354_201906
https://www.sae.org/standards/content/j2540/2_202012/
https://www.transportation.gov/av/data/wzdx
https://www.transportation.gov/av/data/wzdx
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EXAMPLE - ITIS PHRASES 



Sensitive / Confidential / Proprietary 23

VEHICLE DATA AGGREGATOR (VDA)
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ROADWORK AHEAD / REDUCE SPEED NOTIFICATION
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RED LIGHT ASSIST
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PHASE 2 – WANT TO SUPPORT ALL RELEVANT DATA TYPES



• Most agencies put out  roadwork 
and special event notices

• How does the SMART GRANT 
project ingest this from all 
agencies without duplicate entry

• Basic details important for in-
vehicle notifications 

• A potential solution would be 
good for Phase 2 Grant 
Application

• WZDX standards 

• Also applies to special events, 
other activities
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ROADWORK EXAMPLE 



SYSTEM 
DEMO
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